Influence of the nucleophile on the Candida antarctica lipase B-catalysed resolution of a chiral acyl donor.
The resolution of methyl (+/-)-3-hydroxypentanoate catalysed by Candida antarctica lipase B has been performed by using ammonia and benzyl amine as nucleophiles. In all cases, the lipase reacts faster with the R enantiomer of the ester, but when benzyl amine is used, the enantiomeric ratio is approximately three times as high as that measured for ammonia. The analysis of the molecular dynamics simulations carried out over the corresponding deacylation transition state analogues indicated specular binding modes between enantiomers that vary greatly upon the nucleophile used. For the case of ammonia, an intramolecular hydrogen bond between the beta-hydroxyl group and the protons of the nucleophile is established. However, the presence of the substituent in benzyl amine disrupts this interaction. Instead, the acyl chain binds to a more restrictive area of the protein where the higher number of contacts established with the side chains of Thr40, Gln157 and Ile189 have been identified as the reason for the higher enantioselectivity observed in the aminolysis reaction.